Memory-guided saccades are slower than visually-guided saccades. The usual 47 explanation for this slowing is that the absence of a visual drive reduces the 48 discharge of neurons in the superior colliculus. We tested a related hypothesis, 49 that the slowing of memory-guided saccades was due also to the more frequent 50 occurrence of gaze-evoked blinks with memory-guided saccades compared to 51 visually-guided saccades. We recorded gaze-evoked blinks in three monkeys 52 while they performed visually-guided and memory-guided saccades and 53 compared the kinematics of the different saccade types with and without blinks.
somewhat, the co-occurrence of gaze-evoked blinks produces the majority of 68 slowing for memory-guided saccades. (Basso et al. 2000; Hikosaka and Wurtz 1985; Lee et al. 1988) . Wilsonville, OR) with a native resolution of 1024 X 768 and operating at 60 Hz 145 was used to project visual stimuli on a tangent screen at a distance of 51 cm.
146
The luminance of the background was 0.28 cd/m 2 . 
233
The averaged polar velocity of forty saccadic eye movements between 9°
234
and 11° from one monkey showed that memory-guided saccades achieved lower 235 peak velocities and had longer durations than visually-guided saccades ( Fig. 2A) .
236
Separating the visually-guided saccades into those with ( slowing of memory-relative to visually-guided saccades.
248
As expected from previous studies on gaze-evoked blinks (Evinger et al. occurred with only 3% of visually-guided saccades, whereas the probability of a 254 gaze-evoked blink occurring with memory-guided saccades was 46%. For
255
Monkey 2, the probability of blinks with visually-guided saccades was 27% 256 compared to 87% for memory-guided saccades. For Monkey 3, the probability of 257 blinks with visually guided saccades was 7% and 12% for memory-guided 258 saccades.
259
Both the peak velocity and duration of memory-and visually-guided and memory-guided saccades when a blink occurred.
303
When a gaze-evoked blink occurred with either a visually-or memory-304 guided saccade, peak velocity (Fig. 3D ) decreased and duration (Fig. 3F) increased substantially compared to saccades without blinks. accompanied by a blink (Fig. 3D) of visually-and memory-guided saccades independent of peak velocity.
338
Plotting average velocity as a function of saccade amplitude revealed a 339 substantial effect of gaze-evoked blinks on saccadic eye movements (Fig. 5) .
340
The slope of the average velocity -saccade amplitude relationship was higher (Fig. 4) . A gaze-evoked blink, however, disrupts this pattern with both memory-
412
and visually-guided saccades. Our data indicate that blink-evoked eye 413 movements modify saccade kinematics and alter the trajectory of saccadic eye 414 movements. As blink amplitude increases, saccadic eye movement curvature 415 increases (Fig. 7B) . Concomitantly, the average velocity of saccadic eye 416 movements decreases (Fig. 7C) . Thus, the neural processes that create gaze- guided saccades (Fig. 7) .
447
Our data demonstrate two mechanisms responsible for slowing memory- 
